Beta 3- and alpha1-adrenergic Erk1/2 activation is Src- but not Gi-mediated in Brown adipocytes.
A novel signaling pathway for mediation of beta(3)-adrenergic activation of the mitogen-activated protein kinases Erk1/2 (associated with proliferation, differentiation, and apoptosis) has recently been proposed, which implies mediation via constitutively coupled G(i)-proteins and Gbetagamma-subunits, distinct from the classical cAMP pathway of beta-adrenergic stimulation. To verify the significance of this pathway in cells in primary cultures that entopically express beta(3)-adrenoreceptors, we examined the functionality of this pathway in cultured brown adipocytes. Norepinephrine activated Erk1/2 via both beta(3) receptors and alpha(1) receptors but not via alpha(2) receptors. Forskolin induced Erk1/2 activation similarly to beta(3) activation, indicating cAMP-mediation; this induction could be inhibited with H89, implying protein kinase A mediation. The G(i)-pathway was functional in these cells, as pertussis toxin increased agonist-induced cAMP accumulation. However, pertussis toxin was unable to affect adrenergically induced Erk1/2 activation. Also, wortmannin was without effect, implying that Gbetagamma activation of the phosphatidylinositol 3-kinase pathway was not involved. PP1/2, which inhibits Src, abolished both beta(3)- and alpha(1)-induced Erk1/2 activation. Thus, the proposed novel G(i) pathway for beta(3) mediation is not universal, because it is not functional in the untransformed primary cell culture system with entopically expressed beta(3) receptors examined here. Here, the beta(3) signal is mediated classically via cAMP/protein kinase A. beta(3) and alpha(1) signals converge at Src, which thus mediates Erk1/2 activation in both pathways.